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DEVICE FOR MANUFACTURING QUARTZ CRUCIBLE 

(57)Abstract: 




PROBLEM TO BE SOLVED: To provide the device which enables a 
^ highly reliable reduced-pressure operation and mold exchange. 
/ SOLUTION: In this device 10, a mold section consists of a mold 21 
into which a quartz powder is to be charged and a mold holder 22 for 
supporting the mold 21 and also, the bottom of the mold 21 is 
engaged with the upper end of the mold holder 22 so as to be freely 
attachable and detachable. Accordingly, an airtight 
reduced-pressure chamber 23 is formed between the bottom of the 
mold 21 and the mold holder 22 and the mold 21 is evacuated to a 
reduced pressure through plural evacuation holes 24 which are 
formed in the mold 21 and communicated with the 
reduced-pressure chamber 23. Also, this mold 21 is exchangeable. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a quartz crucible manufacturing installation which has a pivot means of a mold of hollow which 
can be rotated freely, and this mold, a decompressing means of this mold, and a heating method that is 
inserted inside this mold, and that can be taken, A mold portion is formed with a mold electrode holder which 
supports a mold in which quartz powder is inserted, and this mold, A pars basilaris ossis occipitalis of this 
mold fits into a mold electrode-holder upper bed, enabling free attachment and detachment, and an airtight 
decompression chamber is formed between a mold pars basilaris ossis occipitalis and a mold electrode 
holder by this, A quartz crucible manufacturing installation, wherein a mold is decompressed through two or 
more exhaust holes which lead to this decompression chamber established in a mold and a mold is 
exchangeable. 

[Claim 2]The quartz crucible manufacturing installation according to claim 1 by which a fitting groove which 
a mold electrode-holder upper bed inserts in a pars-basilaris-ossis-occipitalis periphery of a mold is formed, 
and heights stuck to a mold electrode-holder upper inner circumference side are formed in an outer 
periphery part of this mold pars basilaris ossis occipitalis. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a quartz crucible suitable for 
manufacturing a quartz crucible with cellular small content by the side of inner skin, and cellular big content 
by the side of a peripheral face. 
[0002] 

[Description of the Prior Art]The rotation mold method is known as a manufacturing method of a quartz 
crucible used when manufacturing a silicon single crystal from polycrystalline silicon.This process fills up the 
mold of the hollow to rotate with the quartz powder object of a raw material along that inner skin, Rotating 
a mold, by carrying out heat melting of the quartz powder object, when the quartz packed bed fused by 
operation of the centrifugal force is pressed by mold inner skin and fabricated by the shape of a crucible, a 
quartz crucible is formed. 

[0003]The quartz crucible manufactured by this method has a fault in which many air bubbles remain in the 



2 



JPHlO-017391 

inside of that wall. There is a problem to which the intensity of RUTSUPO will fall to if a wall (a peripheral 
wall and a bottom wall) has many air bubbles, and the quartz wafer which the air bubbles near RUTSUPO 
inner skin expanded thermally [ wafer ] at the time of heating of a crucible, mad«this inner skin exfoliate 
selectively, and exfoliated mixes in melted silicon, and the rate of single-crystahizing falls. 
[0004]Then, a crucible with little internal porosity is called for and the method of carrying out heat melting 
as the manufacturing method under decompression of the quartz powder object with which the mold was 
filled up is known (JP,59-34659,B). Since suction removal of the internal porosity of the quartz layer with 
which the mold was filled up is carried out at the time of melting according to this method, the quartz 
crucible by which air bubbles are hardly observed with the naked eye inside a wall is obtained. However, in 
this manufacturing method, it follows on heat melting of the quartz packed bed being carried out by the 
inside of a rotation mold at the time of manufacture, compared with quartz, it is markedly alike, air bubbles 
with small specific gravity move to the axis-of^rotation, i.e.. inner skin of quartz packed bed, side gradually, 
and many minute air bubbles unobservable with the naked eye come to be unevenly distributed near the wall 
inner skin. This minute bubble expands with heating at the time of single crystal raising, and causes the 
same problem as the above-mentioned. 

[0005]The hollow type (mold) which inserts in quartz powder is fixed to an outside cylinder part (enclosure) 
by one as a manufacturing installation by such a rotation mold method, the equipment configuration which 
formed the flueway between them is known — **** (JP.1-160836,A etc.) — with such a structure, since a 
mold cannot be removed, a maintenance takes time and effort. Since it is led to the center of a pars basilaris 
ossis occipitalis through a narrow flueway, the exhaust air effect becomes insufficient easily, and exhaust 
air of the mold upper part is not suitable for the decompression adjustment at the time of heat melting. 
[0006]in addition, a flueway is formed in the inside of a mold wall, and the equipment configuration which 
connected the drum section and pars basilaris ossis occipitalis of the mold with one with the screw is also 
known — **** (JP,1-157426,A). Since exhaust air of a mold drum section is led to the narrow flueway of a 
pars basilaris ossis occipitalis like [ this device ] the above-mentioned example of a device, the exhaust air 
effect is bad and is not suitable for what fully adjusts exhaust air. Since the screw stop of the portion of the 
insertion space of a quartz powder object is carried out, there is a fault from which a quartz powder object 
enters into a thread part, and tends to produce a seal leak, and it cannot exchange to the mold from which 
a caliber differs, without producing a level difference further in opening space (space which inserts in quartz 
powder). 
[0007] 

[Problem(s) to be Solved by the Invention]In the manufacturing installation the manufacturing installation of 
this invention solves the above-mentioned problem in the conventional manufacturing installation, and 
according to the rotation mold method. The reliability of the decompression regulation at the time of heat 
melting aims at the cellular content of a crucible inner circumference side portion providing a manufacturing 
installation suitable for manufacture of quartz crucibles substantially fewer than an external peripheral side 
part highly therefore. 

[0008]Namely, in the quartz crucible manufacturing installation which has a pivot means of the mold of the 
hollow which this invention can (1) rotate, and this mold, a decompressing means of this mold, and a heating 
method that is inserted inside this mold, and that can be taken. The mold portion is formed with the mold 
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electrode holder which supports the mold in which quartz powder is inserted, and this mold. 
The pars basilaris ossis occipitalis of this mold fits into a mold electrode-holder upper bed, enabling free 
attachment and detachment, and an airtight decompression chamber is formed between a mold pars 
basilaris ossis occipitalis and a mold electrode holder by this, A mold is decompressed through two or more 
exhaust holes which lead to this decompression chamber established in the mold, and it is related with a 
quartz crucible manufacturing installation, wherein a mold is exchangeable. 

The fitting groove which a mold electrode-holder upper bed inserts in the pars-basilaris-ossis-occipitalis 
periphery of (2) molds is formed, and the manufacturing installation of this invention contains the quartz 
crucible manufacturing installation by which the heights stuck to a mold electrode-holder upper inner 
circumference side are formed in the outer periphery part of this mold pars basilaris ossis occipitalis. 
[0009] 

[Embodiment of the Invention]An example of the manufacturing installation concerning this invention is 
shown in a figure. The outline sectional view of the manufacturing installation which drawing 1 requires for 
this invention, the explanatory view showing the state where drawing 2 separated the device of drawing 1 , 
and drawing 3 are the explanatory views showing the state of taking out the done quartz crucible fr-om this 
device. 

[001 0] (I) The manufacturing installation 10 of this invention has a pivot means (graphic display abbreviation) 
turning around the mold formed parts 20 which can be rotated freely, and these mold formed parts 20, and 
the decompressing means 30 linked to these mold formed parts 20 so that an equipment configuration 
graphic display may be carried out. The mold formed parts 20 are formed from the mold holder 22 which 
supports the mold 21 in which a quartz powder object is inserted, and this mold 21. The mold 21 and the 
mold holder 22 are all hollow, and have the tubed peripheral walls 21a and 22a and the partes basilaris ossis 
occipitalis 21b and 22b. This mold pars basilaris ossis occipitalis 21b fits into the upper bed of the mold 
electrode holder 22, enabling free attachment and detachment, and, thereby, the airtight decompression 
chamber 23 is formed between the mold pars basilaris ossis occipitalis 21b and the mold electrode-holder 
pars basilaris ossis occipitalis 22b. 

[001 1]Namely, the pars-basilaris-ossis-occipitalis periphery of the mold 21 fits into the upper bed 22c of 
the mold electrode holder 22 airtightly so that it may illustrate, The mold 21 and the mold electrode holder 
22 fit into a two-step pile by this, and an airtight decompression chamber is formed between a mold pars 
basilaris ossis occipitalis and a mold electrode holder, and. As shown in drawing 2 , it is formed so that the 
mold formed parts 20 can be divided and can remove the mold 21 from the mold electrode holder 22 up and 
down. 

[0012]In the example of an equipment configuration to illustrate, the fitting groove 21 e which the upper bed 
22c of the mold electrode holder 22 inserts in the lower end (pars basilaris ossis occipitalis) periphery of the 
mold 21 is formed, Furthermore, the heights 21 d stuck to the inner skin of the mold electrode-holder upper 
bed 22c are formed in this outer periphery part of a mold pars basilaris ossis occipitalis, The mold 
electrode-holder upper bed 22c is inserted in the fitting groove 21 e of a mold 
pars-basilaris-ossis-occipitalis periphery, and it is formed so that the heights 21 d of a mold 
pars-basilaris-ossis-occipitalis periphery may stick to mold electrode-holder inner skin and may raise the 
airtightness of the decompression chamber 23 further. 
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[0013]Two or more exhaust holes 24 are drilled in the above-mentioned mold 21 by the inner skin and 
bottom so that it may illustrate. 

This exhaust hole 24 is open for free passage to the above-mentioned decompression chamber 23 from the 
inner skin 21c of the peripheral wall 21a of the mold 21, and it is formed so that suction exhaust air may be 
respectively carried out through the decompression chamber 23. 

The vent 25 which is well-informed about the reduced pressure control 30 is formed in the pars basilaris 
ossis occipitalis 22b of the mold holder 22, and the pipe line containing the vacuum pump 31, the filter 32, 
and the electro-magnetic valve 33 is provided in the reduced pressure control 30. 

[0014]Rotate to one by a pivot means (graphic display abbreviation), and the above-mentioned mold formed 
parts 20 which consist of the mold 21 and the mold holder 22. The heating method 50 which consists of the 
core 40 which can be taken freely up and down, an electrode which performs arc discharge, etc. and which 
can be moved up and down is allocated above the mold 21. These cores 40 and the electrode 50 may use a 
means to be able to use the conventional thing, and to replace with a core, and to pour a scraper and quartz 
powder into mold inner skin. 

[00 1 5] (II) In the manufacturing installation of this invention which consists of an equipment configuration 
beyond an operation , insert the core 40 in the center of the inside of the mold 21, and supply the quartz 
powder object of a raw material between the mold 21 and the core 40, rotating the mold 21. A quartz powder 
object is pushed against mold inner skin by operation of the centrifugal force of the rotating mold 21, is 
deposited along this inner skin, and forms a quartz packed bed. Next, the core 40 is pulled up, the heating 
method 50 of an arc electrode etc. is inserted, and heat melting of the quartz packed bed is carried out from 
the inner skin side. Covering of thin melting thru/or half^melting is first formed in the inner skin of a quartz 
packed bed by this heating. On the other hand, the mold 21 is decompressed with this heating and the 
suction exhaust air of the gas inside a quartz packed bed is carried out through the exhaust hole 24. A 
quartz packed bed is gradually fused with advance of heating to near the outside surface which touches a 
mold internal surface from the inner skin. 

[0016]The above-mentioned pressure reduction operation is suspended in the middle of this heat melting, 
and a quartz packed bed is heated from that inner skin after a decompression stop. The air bubbles inside a 
crucible wall can be drawn near to an external peripheral side part by the above-mentioned pressure 
reduction operation, and while, as for the external peripheral side part, air bubbles had remained by the stop 
of this decompression, it fuses. On the other hand, although, as for an inner skin side portion, a minute 
bubble remains slightly, since comparatively big air bubbles can be drawn near to an external peripheral side 
part and do not exist in an inner circumference side portion, they are fiised in the state with few air bubbles. 
As a result, a crucible with cellular larger content of a crucible external peripheral side part than an inner 
circumference side portion is obtained. The cellular content of an inner part changes with sizes of 
decompression power, and cellular content is so small that decompression power is large. About 
decompression stop time, when performing heat melting for t minutes, it is good to suspend 
above-mentioned suction exhaust air from a heating start to a back -0.9t quota by 0.2t. If decompression is 
stopped before 0.2t, the hyaline layer of sufficient thickness will not be formed. Since a melting layer will be 
absorbed by the exhaust hole and heights will arise in a peripheral face on the other hand if decompression 
is continued for a long time than 0.9t, it is not desirable. 
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[0017]As it leaves the stratum disjunctum of a thin non-molten state to the outside surface of a quartz 
packed bed, the above-mentioned heating is ended and it is shown in drawing 2 , after it removes the mold 21 
from the mold electrode holder 22 and a quartz layer carries out cooling solidification, the quartz crucible 60 
is taken out from the mold 21. Since the peripheral surface of the quartz crucible 60 is an opaque 
half-melting layer, the non-fused-quartz powder 60a intervenes between a quartz crucible peripheral face 
and mold inner skin at this time and the quartz crucible 60 has not stuck to mold inner skin, Like drawing 3 , 
the quartz crucible 60 can be easily taken out by leaning the mold 21. 
[0018] 

[Effect of the Inventlon]Since the manufacturing installation of this invention can separate a mold and a 
mold electrode holder, it can exchange and use a mold. As already stated, since the mold is formed in an 
outside cylinder part and one, most conventional manufacturing installations remove, and it is impossible 
and does not have such an advantage. Although the example which connected the mold by the screw stop 
and formed it is known in part. Since screw connection of the portion of not the structure using an electrode 
holder but the drum section of a mold, i.e., the insertion space of a quartz powder object, is carried out, 
when a mold is separated, the space of the opening part will be divided, therefore there is a problem from 
which a quartz powder object enters into a thread part, and tends to produce a seal leak. On the other hand, 
since the pars basilaris ossis occipitalis of a mold fits into a mold electrode-holder upper bed. the device of 
this invention will be in the state of a two-step pile and the insertion space of a quartz powder object is 
maintained as it is, problems, like a quartz powder object enters into a joining segment are not produced. 
[0019]Since the mold pars basilaris ossis occipitalis has fitted into an electrode holder, enabling free 
attachment and detachment, even if it is a mold from which the caliber of the opening in which quartz 
powder is inserted differs, if the caliber of the mold pars basilaris ossis occipitalis is made consistent with 
the mold electrode holder, the manufacturing installation of this invention is compatible and can be 
exchanged easily. The thing of the structure which carried out the screw stop of the conventional mold, 
Since it is not the structure using an electrode holder as stated previously, if a mold is separated, the space 
of the opening part will be divided, if the drum section from which the caliber of an opening differs is 
connected, a level difference will be produced in inner skin, it will become things, and exchange of such a 
mold cannot be performed on parenchyma. In the manufacturing installation which has reduced pressure 
control, exchange of the portion connected to this reduced pressure control is complicated, and the 
practical advantage which can be used without exchanging the mold electrode holder to which reduced 
pressure control is connected like this invention device is large. 

[0020]In the example of an equipment configuration which this invention illustrates, establish a fitting groove 
in the pars-basilaris-ossis-occipitalis periphery of a mold, and insert in an electrode-holder upper bed, and. 
Since the heights close to electrode^holder upper bed inner circumference are provided in the mold 
pars-basilaris-ossis-occipitalis periphery, as a result of being heated from the hollow-sections side of a 
mold at the time of the heat melting of a quartz powder object, the seal of the above-mentioned portion 
becomes much more certain by the thermal expansion of a mold. 

[0021 ]In the manufacturing installation of this invention, since the exhaust hole of a mold is respectively 
open for free passage to a decompression chamber and is evacuated through this decompression chamber, 
also when the exhaust air effect is good and carries out a decompression stop, it excels in a response and 
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reliable pressure reduction operation can be performed. Therefore, it is suitable for operating a reduced 
pressure state at the time of heating of a quartz powder body whorl, and the cellular content of an inner 
circumference portion manufacturing quartz crucibles fewer than an external peripheral side part. When 
taking out a quartz crucible, since a decompression chamber is canceled, the exhaust hole of a mold 
touches the atmosphere and the atmosphere invades between a quartz crucible and mold inner skin through 
this exhaust hole by removing a mold from a mold holder, extraction of a quartz crucible is easy. 
[0022]A crucible with cellular content of an inner circumference portion small [the quartz crucible obtained 
by the manufacturing installation of this invention ] and cellular big content of a peripheral part is obtained, 
since the minute bubble of an inner circumference portion is absorbed by the peripheral part with cellular big 
content and the thermal expansion of the air bubbles of an inner circumference portion is controlled also by 
heating at the time of use. this quartz crucible does not have a possibility of producing partial exfoliation of 
crucible inner skin, and the rate of sIngle-crystaHzing is markedly easy to boil it. 
[Brief Description of the Drawings] 

[Drawing 1]T he outline sectional view of the manufacturing installation concerning this invention. 
[Drawing 2] The section explanatory view showing the state where the device of drawing 1 w as separated. 
[Drawing 3] The section explanatory view showing the state where a quartz crucible takes out. 
[Description of Notations] 

10: A quartz crucible manufacturing installation, 20:mold formed parts. 21:mold, a 21a:peripheral wall, a 
21b:pars basilaris ossis occipitalis, 21c;inner skin, 21d:heights, 21 e : fitting groove 

22: A mold electrode holder, a 22a:peripheral wall, a 22b:pars basilaris ossis occipitalis. 23:decompression 
chamber, 24:exhaust hole. 25 : vent 



[Translation done.] 
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